The implementation of health promotion concepts in (school) settings is a complex undertaking on which little scientific knowledge exists. The purpose of this study was to better understand organizational influences on the implementation of school health promotion. An extended case study design that incorporated important insights from complexity science was used. This design influenced the focus of analysis and led to the use of multiple methods of data collection and analysis. A primary school in Vienna served as a case for observing and analysing the first year of implementing the health-promoting school concept. The study provided detailed insights into the implementation process. Results showed four chronologically overlapping implementation phases (starting health promotion, deciding what to do, planning health promotion projects, doing health promotion) on different system levels. In each phase, the original health-promoting school concept was adapted to the necessities and characteristics of each level and, therefore, changed considerably. Implications for possible adaptations of the healthpromoting school concept to better fit the situation in schools are discussed.
INTRODUCTION
Within the field of school health promotion (HP), the WHO concept of the 'healthpromoting school' (HPS) is seen as the most promising approach in achieving both better educational and health outcomes (St Leger and Young, 2009 ). The main goal of this concept is not only to change the traditional ways of health education in the classrooms, but also to improve the social and physical environment of schools. The WHO guidelines name six thematic fields for changes: school health policies, physical environment, social environment, community relationships, personal health skills and health services (WHO, 1996) . Another main characteristic of the HPS concept is the wholeschool approach, i.e. all stakeholders in schools should be addressed and that HP become a coordinated school-wide activity connecting to the core business of schools: education.
During the past 30 years, much evidence concerning the efficacy of HP interventions in schools and the HPS concept has been produced. Most of it has been summarized in systematic reviews [e.g. (Lister-Sharp et al., 1999; Stewart-Brown, 2006; Adi et al., 2007a,b) ]. Even though those reviews provide information about the outcomes of various interventions in the school context, they rarely provide any Health Promotion International, Vol. 26 No. 2 doi:10.1093/heapro/daq063 # The Author (2010) . Published by Oxford University Press. All rights reserved.
For Permissions, please email: journals.permissions@oup.com Advance Access published 20 October, 2010 information about how those programmes were implemented. Therefore, in many cases, no conclusive answers can be given to the question of why one intervention worked while others did not. Additionally, some studies show that even the same programme can have different effects when implemented in different schools (Shucksmith et al., 2007) . Again, the how and why of those 'school effects' cannot be answered with the available data.
Meanwhile, a new consciousness for the importance of implementation research in the field of HP has evolved. Rohrbach et al. speak of type 2 translation problems for prevention interventions, addressing issues with adoption and institutionalization of effective interventions in real-world settings. Among others, they name problems with implementation fidelity and programme acceptability, as well as characteristics of organizations, providers, innovations and training that can influence implementation processes (Rohrbach et al., 2006) . Glasgow and colleagues ask why we do not see more translation from HP research to practice (Glasgow et al., 2003) . Schoenwald and Hoagwood highlight the importance of the research progression from efficacy to dissemination in the mental health field (Schoenwald and Hoagwood, 2001 ). In their synthesis of the existing literature on implementation research, Fixsen and colleagues point out that the area of organizational and system influences is considered to be of importance, but that there is little scientific knowledge on specific influences or the mechanism for their impact on implementation efforts (Fixsen et al., 2005) .
Complexity theory
In an effort to better understand those influences, next to theories of organizational change [e.g. (Heward et al., 2007) ] complexity science concepts have received increasing attention in research on (school) HP [e.g. (Colquhoun, 2005; Fixsen et al., 2005; Naaldenberg et al., 2009; Keshavarz et al., 2010) ]. Using these concepts, schools can be defined as 'social complex adaptive systems' (Keshavarz et al., 2010) that are self-organized and whose behaviour depends on internally defined rules and internal culture or ethos, as well as on many external factors to which the schools adapt permanently and in ways that cannot be foreseen easily. Due to its relative newness, the field of complexity science is not consistent and some concepts are described and used differently. Therefore in Table 1 explanations of the most important theoretical concepts used in complexity theory and this paper are presented.
Research question and purpose
The concepts of complexity science point out that interventions-e.g. a specific HPS programme-that 'fit' the system and make allowances for its characteristics may have increased chances for success. This stresses the importance of understanding the context of interventions (¼the system itself ) and the process of implementation to be able to design intervention concepts that are compatible with the relevant dynamics within the system. This paper tries to provide some insight into the question of how the school as an organization influences the process of HPS implementation and discusses the lessons learnt from a qualitative case study in Austria.
METHODS

Study design
The fact that the prerequisites of successful implementation are not well understood (Fixsen et al., 2005) led to the decision to use an exploratory case study design. This facilitates a flexible mode of inquiry and, therefore, suits the needs of a study where building up knowledge on a relatively unexplored phenomenon is the primary focus (Yin, 2003) .
The sampling was undertaken together with an HP expert. She had worked as a trainer with the schools in the Viennese HPS network and knew the general characteristics of the relevant schools as well as their present status of HPS implementation. The expert was asked to name and further describe schools that committed themselves to start implementing the HPS concept in the school-year 2008-09 and that can be seen as a typical representative of schools that start with HP. Hence, the sampling was not focused on choosing a best-practice example, but on identifying a school that does not have any outstanding structural characteristics (e.g. high percentage of ethnic minorities, much experience in other school-development processes, etc.).
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The case chosen was a public primary school (Table 2) . Within the Austrian education system, which is organized federally and where schools in general have little autonomy concerning finances and human resources (OECD, 2008) , following kindergarten, every child has four years of primary school. After that, pupils either go to a general or an academic secondary school [for an in-depth description, see (Schratz and Petzold, 2007) ].
The case school is located in a residential area of a Viennese suburb which has developed rapidly in the last 30 years in terms of population and general infrastructure. The area surrounding the school is characterized by council housing as well as single family homes and some plant nurseries which are reminiscent of the areas rural past. The mixed character of the area also became visible in the pupils, who came from a wide variety of socio-economic backgrounds.
When the field research started in September 2008, the school became a member of the regional HPS network (called 'WieNGS'). Based on the formal entry terms of this network, the school committed itself to implementing HP by following a whole-school approach, with topics and principles in line with the WHO-HPS concept.
During the 2008-09 school year, different data concerning the implementation process has been collected in a circular research process. A 
Systems
Systems can be defined as interrelated elements that somehow define a whole.
Nested systems
Social systems can best be described as being nested. That means that each system is a subsystem of a bigger system and a supra system for a smaller system. Those supra and subsystems can also be seen as systems in their own right (Keshavarz et al., 2010) . Part/whole relation Within complexity theory, it is of major importance that a system/a whole is not simply seen as a sum of its parts. 'More is different' (Anderson, 1972) is not only true in physics, it is also applicable to social systems. This becomes evident if one accepts that the character of the interrelations between the parts defines the system as much as the character of the single parts (Cilliers, 1998) . When systems are defined as interrelated elements, then each element (directly or indirectly) influences any other element within the system. Structural determination/ self-organization
The possible actions of any element within the system are at the same time constrained and broadened by the behaviour of the other elements. For the system as a whole, this leads to the fact that the possible behaviour of the system is constrained by the way its elements narrow or widen their possible actions through their interrelations. This introduces a historical perspective on systems because the present state of the system determines what a system will be able to do in the near future. In other words, it means that the system cannot do everything and what it does is largely dependent on the system itself and not so much on the environment. This can also be described as the process of self-organization (Maturana and Varela, 1987; Cilliers, 1998) .
Structural coupling
The concept of structural determination separates the system from its environment. The concept of structural coupling reunites them again. Structural coupling is a label for ongoing engagement between systems, resulting in structural change in each (Maturana and Varela, 1987) . For this type of relation, it is important to see that systems are related with and therefore influenced by other systems in their environment, but how they react on this influence and what they make out of it is still more dependent on the (constitution of the) system than on the environment (Luhmann, 1995) . wide variety of data collection methods, ranging from group discussions to non-participant observations, was applied. Interviews were tape-recorded and transcribed. During observations handwritten protocols were made, which were rewritten in fuller detail shortly after the observation. The data collected during the study, as well as the form of data collection and the methods of analysis are presented in Table 3 . GDU, group discussion-unstructured; GDS, group discussion-semi-structured; GTA, grounded theory analysis; IDI, in-depth interview; NPO, non-participant observation; PO, participant observation; QSA, qualitative system analysis; SSI, semi-structured interviews.
School health promotion 139
During fieldwork some general rules of behaviour were kept. First, attendance times were always agreed upon in advance. Second, the efforts for the school personnel were held at a minimum. Finally, it was communicated actively that the goal of the research project is not 'evaluation', but a better understanding of schools and the ways they implement HP with the goal to further develop the HPS concept.
Implications of complexity theory
The case study design was combined with a complexity science perspective. Anderson and colleagues (Anderson et al., 2005) point out several potential extensions of case study designs that can be derived from the application of complexity science; those of which that are most relevant to this study will be described in the following paragraphs.
The conceptualization of the part/whole relation in complexity theory renders it important to understand the interrelations between the elements of the system. This requires a prolonged engagement with the system to identify and understand the ways in which the elements are related to each other and how the system evolves over time. Accordingly, field work did not just happen occasionally, but at least once every two weeks. In combination with the adherence of the behavioural rules described above, this helped in building up trusting relations which were a precondition for the high quality of collected data.
The concept of structural determination implicates that implementation processes can only be understood in relation to the systems' structures (Maturana and Varela, 1987; Naaldenberg et al., 2009) . Therefore, it was necessary to identify existing patterns of relationships, interactions and processes in the school as well as the history of the decision to start with HP because those were the structures that partly predetermined possible ways of implementing HP. In order to analyse those structures, a qualitative system analysis (Froschauer and Lueger, 2003) of the school using hermeneutical methods was conducted in the very beginning of the study. Here, the main database were transcribed interviews (Table 3) . Interviews were subdivided in sequences. They were then analysed, going stepwise from the description of the manifest content to the development of hypothesis concerning latent structures (e.g. role expectations, cooperation structures, cultural phenomena, etc.) that could explain the manifest character and content of the sequences. Observational data was used to validate and refine the hypothesis that evolved during textual data analysis (Table 3) .
The HP projects were mostly classroombased. This had implications for the method of analysis. While the described structure analysis produces insights on the (more stable) patterns of relationships, the analysis of classroom-based HP projects has to be much more sensitive to the ever-changing processes and actions. Those prerequisites are fulfilled by the grounded theory approach of Strauss and Corbin (Strauss and Corbin, 1998) , which was used for this part of the analysis. In a first step, data from interviews and observations were coded openly. Next, during axial coding, categories were further developed, dimensionalized, and related to each other following the coding paradigm (Strauss and Corbin, 1998) . During selective coding typical patterns were identified by comparing the projects with each other. As a result four specific project types were created.
Each project was seen as a case, nested into the meta-case of the school. The understanding of the classroom level as a system level that can be distinguished from the school level (and therefore may need different methods of analysis) is in line with the idea of nested systems that consist of different layers (Anderson et al., 2005) . This also leads to a better understanding of how the interrelations between decisions made on the school level (e.g. during staff-meetings) and the actions taken on classroom level work. Keeping in mind the concept of structural coupling, the focus of analysis can be laid on the translation process between what is decided on the school level and the actions on the classroom level. The same holds true for the relationships between the school and its environments (e.g. the regional HPS network, the school authorities, . . .).
Through triangulation of methods and data, group interpretation in an interdisciplinary team (sociologists, psychologists and nutritionists working in the field of HP), respondent validation during a workshop with school staff (October 2009), as well as a circular research process, the quality of results was ensured.
RESULTS
The study provided insights into the implementation process. Four chronologically overlapping phases were distinguished. The distinctive features used to differentiate between those phases were the system level on which the relevant change processes happened and the main features of the described change processes, which were either characterized by an engagement between systems or system levels or by processes of self-organization (Table 4) .
Phase 1: starting HP In 2007 the school decided to start project work on the topics of nutrition, physical education and social skills to further develop its school profile. Internal and external reasons played an important part in this decision. External reasons were that the school (i.e. faculty and the principal) perceived itself as being in competition with other primary schools in the area and therefore needed a unique selling proposition. This was reinforced by the fact that the local school authorities put pressure on the principal to start developing a school profile in the years before 2007 in order to prevent the school from closing because of student shortage. By the time fieldwork started, this was not a pressing problem any more, as the school had grown considerably. Nevertheless, it was still an issue for the school and was perceived as a potential danger to be avoided. Initially, it was proposed by local school authorities that the school should engage in a project aimed at improving educational standards. Even though the principal agreed, a strong opposition developed within the faculty of teachers because some thought that they could not fulfil the necessary requirements. This led to conflicts between the principal and faculty. In the end, teachers were required to develop a proposition on their own. After several months of discussion, a school profile with the focus on the three topics mentioned above was agreed upon. Teachers said that the principal's interest in health and HP was an important reason for those topics to be chosen:
T1: then we said ok, the principal is so into healthy eating and she never eats meat and everything is vegetables, and then T2: and biological T1: and biological, and then we said OK, we can also come to terms with that, to educate children a little bit in those topics and to set a good example for the students.
(GDU; Teachers-group 2)
In the beginning of the 2008-09 school year, the school became a member of the regional HPS network. Formally, this would have meant that more and coordinated HP activities start, but that did not happen. The school mainly kept on doing what they decided to do in 2007, thereby narrowing the thematic focus of the original HPS concept to changes in personal health skills and school policies concerning nutrition and physical education. The principal initiated this decision to keep things running and to stress the importance and accuracy of the decision for the school profile:
Well, I thought joining the network could be a motivation for the teachers [. . .] and it is not so obvious how many good things happen because this somehow disappears in the daily routine, well, and now with the network, I think that just makes the whole thing a little bit more visible and it becomes more important somehow.
Phase 2: deciding what to do For the 2008-09 school year the faculty and principal jointly decided to carry out mainly uncoordinated classroom-based projects that deal with the topic of personal health skills. The faculty strongly voted against any coordinated school-wide activities because they felt that this would have been too much work. Therefore, all aspects of project planning were the responsibility of individual teachers. The School health promotion 141 two HP activities on the school level (a healthy buffet and a physical education programme) were decided upon by the principal alone and organized by external service providers. The reasons for those decisions, which meant weakening the whole-school approach, could be traced back to the cooperation structures and the culture of the school. Cooperation structures were very weak and teachers acted as 'autonomous professionals' (Hargreaves, 2000) . This was not seen as changeable as can be seen in the following comment of a teacher: The school can be described as a 'loosely coupled system,' where coordination becomes very difficult and unlikely in general (Weick, 1976) . As a result the culture of the school was shaped by a lack of mutual trust within faculty and scepticism against any change due to negative experiences in the past (e.g. conflict with principal during phase 1, failed attempts of establishing better cooperation, high workload of a week-long school project on nutrition in 2007). These dynamics within the school were stabilizing the existing situation more than opening it up to change processes (on the school level).
Phase 3: planning HP projects During the winter semester, teachers made plans for HP projects in their classes. Due to limited coordination, the project plans varied widely in terms of objectives, participation possibilities for students, duration and the HP-relevant knowledge base that was used to plan the project. Table 5 displays a short description of plans from all observed classroom-based projects. Analysis showed that the plans were developed depending on the perceptions of the individual teachers with regard to problems in the class or school and available time/money/social resources, including the abilities of their students. However, due to the weak cooperation structures, teachers sometimes did not know about existing resources and their problem diagnosis was only based on their own judgement making it more prone to error. Other important factors that influenced the types of project plans were the HP knowledge of the teachers and the aspired goal of the intervention.
Phase 4: doing HP Most of the HP projects took place during the summer semester. Observing the actual practice of 'doing HP' in the classrooms revealed a variety of interaction patterns that were summarized in four types during analysis (see Methods): HP, Mismatch, Pragmatic and Public Relations (PR).
The types 'HP' and 'Mismatch' were both characterized by project plans in accordance with HP principles; however, while the interaction patterns could be described as empowering and supporting for the 'HP' type (Table 5) , the interaction patterns were more chaotic and the objectives of the projects were not attained for the 'Mismatch' type (Table 5 ). An explanation could be that the objectives of the 'HP' projects were very well defined and compatible to the situation in the classroom in terms of students' abilities and the problem definition. This was not the case for the 'Mismatch' projects. The fear (2) project, for example, had the objective of teaching the students how to cope with fears and feelings in general because the teacher thought that those skills would also help the students become more calm and disciplined. Observations of the teaching style led to the hypothesis that the problem may also be caused by her inability to manage the classroom; therefore, classroom management training for the teacher would probably have been more efficient in solving this problem.
The project types 'Pragmatic' and 'PR' (Table 5) were not primarily concerned with HP, but more with the fulfilment of regular curricular duties. Nevertheless, the teachers passed them as their HP projects. One explanation for this could be that the teachers planning those projects were the ones with the least interest in HP and the least HP knowledge. What distinguished the two project types was that the interaction patterns of the 'Pragmatic' type could be characterized as instructional, meaning that they could also be described as 'normal' lessons. In contrast, the interaction patterns of the 'PR' type can be described as unsupportive with a strong hierarchical component. This had to do with the teaching style, which may be a One class (class 2) did not make a HP project because of the long-term illness of the class teacher.
described as custodial, meaning that the teacher has a tight control on behaviour and wants strict discipline in the classroom, and violations of rules are punished immediately (Hoy, 2001) . Combined with the high requirements of the project (memorizing text, songs, choreography, timing), which could be associated with the fact that the teacher primarily wanted to impress others with a perfect outcome, this led to interaction patterns that may even be seen as pathogenic.
Besides those results, some changes could also be observed on a more general level. First, the teachers and the principal said that they have the feeling that their HP focus serves well in developing a unique selling proposition because they realized how often health and related topics are thematized in the mass media. This points out to another result: Within faculty the consciousness for the importance of HP rose.
DISCUSSION
These results have some limitations. The most relevant is that the case is a public primary school, which is very different from other school types in terms of structure (e.g. class teachers teach almost all subjects, but only one class), therefore comparisons with schools on the secondary level may be difficult. Also, other education systems may differ from the one in Austria and could therefore elicit varying dynamics. Influences of the research process on the implementation process (see Methods) represent a limitation as well. Such intense fieldwork always has an effect on what happens in the field. Those effects being observed were a ( possible) heightening of the general awareness concerning HP-related processes at school and the (subjective) feeling of the field researcher that aspects of one project (litter; see Results) were only integrated because of the researchers' attendance. Finally, due to the fact that the case school did not have any continuous professional guidance during the implementation process, the results cannot be transferred to situations where schools have trainers and/or scientists who assist them continuously.
Limitations were minimized by consistent use of theory in the study design and during analysis as well as by analysing a 'typical' case. During analysis it became obvious that the case had many typical characteristics that are described in the literature. The most important characteristics were that the case school was a loosely coupled system (Weick, 1976) with teachers acting as autonomous professionals (Hargreaves, 2000) , leading to a lack of trust and support within faculty and a limited ability for coordinated school-wide change (Fullan and Hargreaves, 1992) .
In general the four phases-starting HP, deciding what to do, planning HP projects, and doing HP-may be seen as an in-depth description and first conceptualization of the initial implementation phase (Fixsen et al., 2005) , which is consistently oriented on complexity theory concepts and primarily serves analytical purposes. This approach can also be related to theories of organizational change. Following Kezar's typology (Kezar, 2001) , mostly elements of evolutionary (focus on self-organization) and cultural (change as a response to alterations in environment, importance of systems' history and culture) change are emphasized. Each of the four phases delivers insights on the implementation process of the HPS concept that could be useful for further development.
The decisions made in phase 1 that led to a thematic narrowing of the HPS concept provide some relevant insights for evaluating HP in schools. Systematic reviews show that a thematic narrowing of the HPS concept is very common (Lister-Sharp et al., 1999; Stewart-Brown, 2006 ), but do not answer the question of why this is the case. The results presented here show that the history of the decision to implement HP can deliver important insights in answering this question. As this result is supported by other studies [e.g. (Pettigrew et al., 1992) ], it would be very valuable if future evaluations also provided information on this aspect. Furthermore, it can be argued that HP is a means to an end for schools. As such, it is important to analyse reasons for implementation if one wants to understand changes being made to the HPS concept. In our case, it was about developing a positive image for the outside world. This is not negative per se, but it bears the risk that HP in schools becomes only PR and not the reason for internal change processes. Concerning the HPS concept itself, one hypothesis resulting from the analysis is that the goal to work on all topics may be unrealistic for a school with structural characteristics similar to that of the case school. A possible solution for this problem could be a reorganization of the topics in a sequence that promotes a learning process and therefore builds the necessary capacities for further HP activities. The analysis of the next phase gives some indications on how this sequence could be ordered.
Phase 2 showed the importance of internal structures for the implementation of the HPS concept. The case analysis showed that the realization of a whole-school approach is made especially difficult because of teachers acting as autonomous professionals which seems to be a very common characteristic of schools in developed countries (Little, 1990; Hargreaves, 2000; Brü semeister, 2005) . Accordingly, there seems to be a consensus that, without strengthening cooperation structures in schools by empowering teachers and/or developing the professional community of teachers (Louis et al., 1996; St Leger, 2000; Stoll et al., 2006) , any reform in the educational sector has an increased risk of failure. Using Weiner's theory of organizational readiness for change (Weiner, 2009) , strong cooperation structures can therefore be seen as an organizational feature that creates a receptive context for change in schools. Accordingly, the results of this study suggest that teacher HP activities that lead to better cooperation structures, less stress and more trust within the faculty could be necessary prerequisites for proper implementation of the HPS concept.
Phase 3 showed that, in the context of weak cooperation structures, knowledge and perceptions of the individual teacher become one of the most important factors in determining what kind of HP activities are planned. In the case school, this led to considerable variations of quality and quantity of HP projects in the classes. This once again highlights the importance of teachers for HP and shows that, as long as schools have weak cooperation structures, high quality, HP-related further education may be the most effective way to positively influence HP practice. Well-educated teachers may not be able to realize the wholeschool approach, but they are able to realize quality HP in their classrooms, which can have a positive impact on student health as well (Lister-Sharp et al., 1999) .
From phase 4, several hypotheses can be derived. The differences in interaction patterns that evolved during type 'HP' and 'Mismatch' show that if the plan is not compatible to the situation in the classroom, projects may fail to succeed, even when project plans are in accordance with HP principles. On a more general level, this shows that the social context moderates the efficacy of an intervention (Brewer, 2000) . For HPS evaluation, this highlights not only the importance of evaluating whether HP activities are planned in accordance with HP principles (e.g. empowering), but also whether they suit their context (e.g. characteristics of the class). Project type 'PR' represents a danger because using HP as an advertising tactic may have adverse effects. Analysis of available data led to the hypothesis that the logic of PR makes it more important for something to look good from the outside than for something to be healthy for the people doing it and, therefore, may as well have a negative health impact, even if it is labelled as HP. This raises the question of whether the widespread use of HP awards for schools is a genuinely good idea. Therefore, incentive schemes should always be accompanied by a thorough evaluation process specifically sensitive to this kind of adverse effects.
Looking at the results through the lens of complexity theory provides some additional insight. During phases 1 and 3, the concept of structural coupling is relevant because the phases are characterized by an engagement between systems (the decision to make HP relating the school to school authorities, other schools and the regional HPS network) or system levels (the teachers' project plans relating the school level to the class level and to further education). This always bears the danger of 'misunderstandings' due to the fact that the way a system (level) reacts to external influences is more dependent on the (constitution of the) system than on its environment. The fact that the school did not change its HP approach, even though joining the regional HPS network would have formally demanded it, may be seen as an example of this issue. On the other hand, areas of structural coupling always bear the chance for changing a system (level) if the relevant dynamics of both sides are considered. The project type 'HP' is an example. These project plans (the area of structural coupling) were based on a realistic picture of how the decision on the school level to make HP projects can be transferred to action on the class level in accordance with what teachers learned in HP-related further education and the situation in the classroom.
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Phases 2 and 4 are mainly characterized by the dynamics of self-organization and structural determination. These concepts accentuate that change processes in social systems always rely on existing structures, reinforcing what many change theories (Iles and Sutherland, 2001; Kezar, 2001 ) and planning models (e.g. Kaplan and Norton, 1992) already emphasize: It is important to identify and accept the systems' structures when designing an intervention such as the HPS concept. This concept implies that schools already have the necessary capacities for school-wide change. The reality of school life seems to be quite the opposite. In particular, the weak cooperation structures of schools make a coordinated effort of all stakeholders unlikely. A whole-school approach would therefore need much more internal capacity building in advance (Inchley et al., 2006) . The proposed reorganization of the HPS topics in a sequence, putting teacher HP in the first place, may well be one way to start a change process that relates to the existing structures of schools. But the only way to find that out is by trying, because the most important lesson learnt from complexity theory is that even though complex systems may be understood, they are still characterized by their unpredictability (Luhmann, 1995; Keshavarz et al., 2010) .
